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ABSTRACT
Solid waste generation is estimated to increase from 1.3 billion to 2.2 billion tons by 2025, causing 
environmental, social, and consequently public health problems. The biggest problem in this regard 
involves the inadequate disposal of waste, and in emerging countries like Brazil, it is sorted less 
waste for recycling or composting. In this context, plastic packaging is more complex due to the high 
polymer composition, as well as low recycling rates. Bioplastics appear as alternatives because 
they are mostly biodegradable. Given the various functions of packaging and a systematic review of 
the literature, the aim of this study was to discuss the communicational aspects directly related to 
bioplastic packaging and to present how the communication function in packaging can contribute 
to providing relevant information to consumers, to minimize the problem of improper disposal. This 
paper concluded that communication, whether in plastic or bioplastic packaging should be an agent 
of environmental education. Thus, promoting essential actions in the people such as non-generation, 
reduction, reuse, and recycling of waste, consequently, generating a solution cycle that allows the 











The world’s population will be about 8.5 billion 
people by the year 2030, reflecting changes in social 
welfare, environment and urban infrastructure [1]. 
The generation of solid waste is one of the problems 
arising from the increase in population and it is 
expected to grow from 1.3 billion to 2.2 billion tons 
by 2025, causing environmental, social, and conse-
quently public health problems [2].
Most of the solid waste composition in emerging 
countries, like Brazil, is the organic waste (51.4%). 
However, recyclable materials such as glass, plastic, 
aluminum, steel, paper, and cardboard, which 
normally compound the packages make up 35.4% 
of the waste, with 13.5% for just plastics [3], [4]. 
However, in Brazil, among these recyclable materi-
als, plastic has the lowest recycling rate. Also, the 
total amount of household solid waste sent to recy-
cling sorting unit fell from 1.5% in 2000 to 1.4% 
in 2008 [5]. This change reveals that it is far from 
reaching the final destination environmentally 
appropriate, emphasized by the Brazil’s National 
Policy on Solid Waste (Law No. 12,305/2010), which 
encourages primarily reuse, recycling, composting, 
recovery, and energy use [6], [7].
The acceptable final disposal of solid waste envi-
ronmentally in Brazil is an area of great importance 
to be studied owing to the potential of minimizing 
environmental, social and public health problems 
[8]–[10]. Thus, most of the bioplastics in the pack-
aging composition may come as alternatives to syn-
thetic and conventional plastics to minimize negative 
impacts, since it requires less time to decompose 
in the soil [11], [12]. In general, the bioplastic life 
cycle, according to Siracusa et al. [13], resembles the 
biomass cycle, which includes conservation of fossil 
resources, water, and CO2 production.
Faced with various life cycles of different types 
of packaging, consumers need to know about their 
environmentally correct destination. In this way, 
one of the functions of packaging, the communica-
tion, can be central to achieve this goal. As explained 
by Langley et al. [14], there is confusion with the 
symbols used on packaging labels, as many people 
do not know what can and cannot be recycled, what 
plastics are recyclable, and if there is a specific 
objective for such packaging. So communication is 
required to be clear and self-explained.
Several types of research deal with packaging 
functions and their potentials related to the food 
industry. They also discuss technological innova-
tions that can maximize the functions of packaging 
for the food industry [15]–[19]. Therefore the objec-
tive of this study is to discuss the communicational 
aspects directly related to bioplastic packaging, 
regardless of their content, and through a concep-
tual way present how communication function in 
the packaging can contribute to providing relevant 
information to consumers, to help minimize the 
problem of disposal.
PACKAGING: CONCEPT AND FUNC-
TIONS
The packaging has a prominent role in the 
development of society, initially with the function 
of conditioning food and subsequently transport-
ing them. In the eighteenth century, the Industrial 
Revolution allowed the creation of new manufac-
turing processes and new materials, so packages 
were developed and the large-scale production 
with different types of materials started [20].
The International Packaging Institute defines 
packaging as an enclosure of products in a wrapper, 
bag, carton, cup, tray, tin, tube, bottle or any container 
with the intention to contain, preserve, identify and 
deliver facilitation [21]. Paine & Paine [22] under-
pinned that packaging is a coordinated system of 
product preparation for transportation, storage, dis-
tribution, and end-use, as well as being a means of 
ensuring safe delivery to the final consumer. They 
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added that it has a technical-economic function to 
minimize delivery costs and maximize sales.
Lockhart [23] understands the concept of 
packaging as a socio-scientific discipline that acts 
in society to guarantee delivery in the best condi-
tion of goods, for the use of the final consumer.This 
author also presents a matrix considering the pack-
aging with three core functions -protection, utility, 
and communication- that interact with three envi-
ronments -atmospheric, human, and physical - that 
was, later updated by Bix et al. [24] to ecospheric, 
human and physical.
According to Lockhart [23] and Bix et al. [24] 
the communication function is the process of trans-
mitting information to satisfy diverse purposes such 
as identifying, selling, warning, using properly and 
discarding. The sensory system realizes this commu-
nication process, through vision, hearing, smelling, 
tasting and touching. The protection function com-
prises protecting the product against the environ-
ment and vice versa. The utility function makes the 
product easier to manufacture, fill, handle, open, 
close, use, load, discard, among others.
As for the physical environmental character-
istics, it encompasses vibrations, shocks, com-
pression, friction and other physical effects that 
may exert influence during the manufacturing, 
transportation, handling and packaging use. The 
ecospheric environment deals with the elements 
that the product will be willing to face, such as 
humidity, oxygen, microorganisms, variations in 
temperatures, exposure to light, odors, and vapors. 
The human environment is related to the physical 
and cognitive abilities of users and their perceptive, 
emotional and psychological responses [23], [24].
For a complete analysis and consequently an 
advantage in the use of this matrix of functions 
and environments, according to Lockhart [23], it is 
necessary to realize that both interact continuously 
and simultaneously. Thus, the matrix is a tool with 
gaps to be filled with pertinent information to each 
context to result in analysis, allowing the optimiza-
tion of design and development with cost-efficient 
packaging [20], [25].
In addition to these functions, the packag-
ing has a significant amount of other functions as 
shown in Table 1. Langley et al. [14] opine that 
packaging attributes can be divided into two head 
categories: physical and non-physical. Physical 
attributes include structure, strength, durability, 
sealability, size, shape, material, texture, and so 
on. Non-physical attributes include colors and 
graphics, branding, printing, instructions, and so 
on. These attributes may have an impact on the 
actions that consumers take in creating or mini-
mizing food and packaging wastes.
It is worth mentioning that packaging also has 
a long history as an element of added value since it 
can help accelerate the purchase decision or con-
tribute to shaping the consumer’s experience during 
the use of the product. The focus on the product/
service perspective brings clear strategic benefits 
in viewing packaging as a core value carrier all 
through the product and service lifecycle [50].
PACKAGING AS SOURCE OF SOLID 
WASTE
Solid wastes, in general, are discarded materi-
als that results from human activities, whether com-
mercial, residential or industrial; it can be hazardous 
or non-hazardous [6], [51]. Most of the solid waste 
composition in Brazil is organic waste (51.4%) 
(Figure 1), as well as in other emerging countries. 
Recyclable materials that normally compose the 
packages is 13.5% for plastic and 13.1% for paper, 
cardboard and Tetra Pak [3], [4].
The major challenge for waste management 
is to meet the order of priority highlighted in the 
Brazil’s National Policy on Solid Waste: non-gen-
eration, reduction, reuse, recycling, solid waste 
treatment and environmentally appropriate final 
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Table 1: Packaging functions.
Source: Authors.
Function Characteristics Approached by
Protection /
Preservation
Mechanical protection: Prevents rupture, protects against 
vibrations, compression and slaps.
Environment barriers (barriers to humidity, gases, odors, 
light, flavors, aromas, water, and microorganisms).
Prevents deterioration.
Prevents contamination and adulteration.
Extending product life.





Listing the ingredients, product characteristics, and 
benefits.




Identification of the product (easy recognition by shape, 
brand or label), preparation and use of the product, 





It transmits characteristics of the consumer's lifestyle.
[23]–[26], [29]–




Preparation of product and way of serving.
Product storage.
Portioning.
Adapting to the modern consumer conveniences.
It adapts to the lifestyle of the consumer.





Supply of consumer units.
Provision of commercial and transportation units.






From producer to retailer transportation.









It allows centralized processing and reuse of by-products.




[14], [26], [42], 
[43]
Containment Packaging must contain a product.
 
[25], [29], [30], 
[44], [45]
Appearance Visual quality (color and brightness)
Tactile features (package surface)
Size and format.
 












[31], [49]Respond to new demands.
 
Innovation
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disposition of waste (Brasil, 2010). This order 
agrees with international trends, such as the Zero 
Waste program [52] and even with principles of the 
circular economy [53].
Bohlmann [54] points out the combination of 
waste reduction, recycling, incineration and com-
posting with waste disposal as an alternative to 
disposal in landfills. Disposal in landfills, compar-
ing with composting and recycling, emits higher 
rates of greenhouse gases (CO2 and CH4) and has 
higher energy consumption. Unlike this, recycling 
and composting contribute to the return of materi-
als to the product life cycle [55], [56].
Thus, it is important to understand the apparent 
consumption of each material that composes the 
waste, it is direct link to the packages, and the 
recovery rate of these wastes and the ways to treat 
them. The data presented on Table 2 and Figure 2 
deal with the apparent consumption of potentially 
recyclable materials in Brazil. Apparent aluminum 
consumption increased from 2005 to 2008, steel 
packaging, however, had a small share in the 
industry. Glass packaging is about 40.8% of the 
total consumption of glass. Paper and paperboard 
represents about 47.3% of the apparent consump-
tion in Brazil [5].
About the generation of plastic waste (Table 2), 
which is the most important part of this research, 
the main challenge is the recovery due to its com-
plexity of large variation of polymers constituting 
the products. The consumption of packaging repre-
sents 14.5% of apparent consumption, and this per 
inhabitant is similar to steel, although the volume of 
plastic packaging waste is higher [5].
Fig. 1: Composition of solid waste in Brazil.
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In general, as presented in Figure 2, except for 
steel, packaging materials showed a tendency to 
increase consumption, comparing 2008 with 2005; 
consumption in aluminum packaging grew by 
35.3%, glass 10.9%, paper and cardboard 17.5% and 
plastic 29.3%.
Therefore, it is necessary to think about an 
adequate solid waste management, both in the initial 
generation phase and at the end of the product chain. 
This last phase is concerned with the environmen-
tally appropriate final destination, which includes 
reuse, recycling, composting, recovery and recla-
mation of energy or other destinations according to 
good practices [6].
The increase in the consumption of packag-
ing in Brazil increased its disposal as well. At the 
moment there is another problem, which is the total 
amount of household solid waste in Brazil sent to 
the sorting unit for recycling. In 2000, this sorting 
was 1.5%, and in 2008 it fell to 1.4%, although the 
amount of waste sent has increased from 2,158.10 t/
day to 2,592.00 t/day [5]. It is important to under-
score the fact that among the materials discussed in 
this paper, plastic has the lowest recycling rate, as 
indicated by the study of IPEA [5].
It is noteworthy that traditional materials (syn-
thetic polymers) are important for the packaging 
industry, but their disposal causes environmen-
tal problems due to the persistence of waste in the 
environment [57], so its recycling is ideal. 
Also, overpackaging contributes to this sub-
stantial increase in solid waste generation. However, 
Monnot et al. [58] show benefits related to overpack-
aging with economic benefits for the companies and 
improvement of its image. Eliminating overpackag-
ing may influence negatively the brand image and 
consumer purchase intention.
Therefore, the guiding question of this research 
is justified, since adequate information on the com-
position and disposal of the packaging can play a 
prominent role in minimizing the problems of solid 
waste management.
Fig. 2: Apparent consumption of packaging.
Source: IPEA [5].
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BIO-ALTERNATIVES TO CONVEN-
TIONAL PLASTIC PACKAGING
With the discoveries of the large deposits of oil 
and the development of the petrochemical industry, 
the large-scale use of this fossil source (non-renew-
able) commenced, and consequently the production 
and commercialization of new products, such as 
conventional plastic [20]. The use of a non-renew-
able source of energy on a large scale causes a sig-
nificant number of CO2 emissions in its process of 
extraction and refinement, thereby contributing to 
the increase of negative environmental implications 
such as the growth of the greenhouse effect [59].
As a result, the Europe program discussed ways 
of identifying and minimizing barriers to wider use 
of sustainable types of plastics, for example, the 
biodegradable plastics and plastics based on renew-
able resources [60].
While for biodegradable materials, compost-
ing can lead to molecules breakdown into CO2 and 
water, although there is a possibility for the material 
to recycle, incinerate or used for landfilling [61]. It 
is also worth noting that composting is a form of 
recycling [62], [63].
In general, plastics are polymers; they have 
repetitive units called monomers in their compo-
sition that can have a linear, branched or cross-
linked structure. There are some categorizations 
for polymers. However, it is important to note 
that for industrial applications, only polymers are 
not sufficient to perform all desirable functions by 
the industry that uses plastics, so organic or inor-
ganic compounds called additives are introduced 
in the composition of plastics. These additives may 
provide new properties to the plastics, and thus, the 
plastic concept, on the whole, is the joining of more 
additive polymers [60].
In this context, Siracusa et al. [13] affirm that 
biodegradable plastics or bioplastics in packaging for 
food industries are essential because of raw materials 
from renewable sources utilization. For now, the 
most important materials used for petroleum-based 
packages are plastics such as polyethylene tere-
phthalate (PET), polyvinyl chloride (PVC), polyeth-
ylene (PE), polypropylene (PP), polystyrene (PS) and 
polyamide (PA). This is due to their relatively low-
cost, availability, and their good mechanical perfor-
mance, such as traction and resistance to deforma-
tion, good oxygen barrier, heat sealing ability, and 
so on (also having differences between conventional 
thermoplastics). Notwithstanding, it is therefore rec-
ommended that their use be restricted because it 
is not entirely recyclable and biodegradable, and it 
causes severe environmental problems [13].
Reddy et al. [64] present some parameters that 
help to understand the applications of bioplastic:
• Bioplastic based on renewable resources: they 
are synthesized naturally from plants and animals, or 
entirely synthesized from renewable resources [64].
• Bioplastics based on petroleum: they are 
synthesized from petroleum resources but are bio-
degradable at the end of their life cycle [64].
• Bioplastics from mixed sources: they are 
produced from combinations of biologically based 
monomers and petroleum [64].
According to European Bioplastics [11], the 
concept of bioplastic covers a whole list of mate-
rials that are bio-based, biodegradable or both. 
Bio-based means that the material or product is in 
parts derived from biomass (of vegetable origin), 
like maize, sugar cane or cellulose. Biodegradables 
represent a series of chemical processes whereby 
microorganisms available in the environment, 
without artificial additives, break down the mate-
rials into natural substances, like water, carbon 
dioxide, and compounds.
Figure 3 presents the definition of the concept 
of bioplastic visually as defined by European 
Bioplastics [11].
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As can be seen in figure 3, there are four plastics 
grouped according to their characteristics. The hori-
zontal axis indicates the biodegradability of the plastic, 
while the vertical axis shows the plastic derivation 
from non-renewable sources (fossil origin) or renew-
able sources (plant origin). In this way, it is possible 
to perform four types of analysis. In the quadrant one 
are presented biodegradable plastics from renew-
able resources, which are made of biomass material 
and have the property of biodegradation. The plastic 
produced from biomass (a renewable resource) is 
shown in quadrant two but does not have the biodeg-
radation property. In quadrant three are presented the 
so-called conventional plastics, and they are produced 
from fossil resources (non-renewable) and are non-
biodegradable. In quadrant four are presented biode-
gradable plastics from fossil resources (non-renew-
able), they are composed petroleum and is biodegrad-
able [11]. Thus, the people need to be informed about 
this composition and the right way to discard since 
they can be directly affected. This study therefore dis-
cusses the communication function of packaging. 
METHODS
The method, a conceptual review of the lit-
erature, chosen for providing the necessary sub-
sidies for understanding the questions related to 
the research’s subject matter. This approach is 
based on the words and texts investigations such 
as meaningful representations of concepts, and 
from these research, based on the information 
found and summarized, it was possible to obtain 
relevant considerations regarding the studied 
research topic [65].
The development of data collection of this 
research began with a systematic and periodic 
search of articles related to packaging, bioplastics, 
and communication. This systematization allows 
identifying, evaluating and synthesizing relevant 
data of the research theme. For the retrieval of doc-
uments, the databases as an instrument of analysis 
were explored, not only for the data collection but 
the construction of knowledge and its trends [66]. 
Ten steps were used to develop the systematic 
Fig. 3: Coordinated system of bioplastic material
Source: European Bioplastics [11].
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review process: 1) specification of research ques-
tions, 2) development of the review protocol, 3) val-
idation of the review protocol, 4) identification of 
relevant studies, 5) selection of primary research; 
6) evaluation of study quality; 7) extraction of the 
necessary data; 8) data synthesis; 9) writing of the 
review report; 10) validation of report [67].
For this process, the Scopus and Web of 
Science databases was used. It was decided upon 
to research in these bases, for indexing the best 
journals of the world and for complementing each 
other [68]. According to Giordano & Biolchini [69], 
these two databases offer quick and easy document 
acquisition, content coverage in the various areas 
of knowledge, and offering the latest in scientific 
research on a given topic.
The keywords from controlled vocabulary 
DeCS (descriptors in health sciences) was used to 
start the bibliographic research, based on to the 
following criteria:
• DeCS provides a hierarchical word system, 
allowing search execution on a broader (larger 
amount of documents retrieved) or more accurate 
execution (smaller amount of retrieved documents).
• DeCS allows the use of keywords in three 
languages: Portuguese, English, and Spanish.
The research period was between September 
2015 and June 2016, with constant updating in the 
databases selected for the bibliographic review. 
The development of this research began with the 
systematic and periodic search of articles related 
to Packaging, Bioplastics, and Communication. 
Keywords in Portuguese and English, contained 
in the title, abstract and keywords fields of the 
documents were used.
The papers were read and summarized using 
titles and abstracts, and papers were selected 
according to the research scope. The papers out 
of scope were excluded. For the selected papers, 
the full text were read and used for the theoretical 
basis of this investigation. From the reading of the 
complete text, the repeated keywords were used in 
a second moment of the search in the databases, to 
maximize the searches due to the similar words or 
with a different spelling.
These core research expressions were used:
• 1) (product packaging) OR (embalaje de 
produtos) OR (embalagem de produtos) AND (product 
labeling) OR (etiqueta de productos) OR (rotulagem de 
produtos) OR (prospectosinformativos)
• 2) (communication) OR (comunicação) OR 
(comunicacion) AND (teach-back communication) 
OR (método teach-back) OR (comunicação para 
apreensão de informação)
• 3) (bioplástico) OR (bioplastic) OR 
(biobased) OR (biodegradable polymer)
COMMUNICATIONS AS A KEY 
FUNCTION OF PACKAGING
Communication is a process by which human 
beings exchange information. For this process 
to occur, it is always necessary to have a sender, 
a channel, a message and a receiver. The process 
of communication takes place in three stages: 
Emission - Transmission - Reception. However, 
barriers that prevent the communicative process 
are signs that there are noises in the path between 
emission and reception [70].
When reporting the communication process for 
packaging, it is possible to say that an emission is 
the information not contained in the colors, in the 
format, or in the intention of the product itself. The 
channel is its packaging, a message that leads to 
content consumption, the response is the consump-
tion itself, the concept is the creation of the product 
needed, the reception is an acceptance of the product 
and, finally, the noise would be the lack of adequate 
information or non-clarity. This lack arrangement 
can lead the consumer to not cooperate for solid 
waste returning to the product life cycle.
 Journal of Applied Packaging Research           19 
Here it is important to differentiate two central 
concepts: product communication and packag-
ing design. The packaging design is concerned 
with bringing colors, shapes, and sizes to be more 
pleasant, attractive, dynamic, and, in some cases, 
more interactive. The product communication is 
concerned with making the consumer feel attracted 
to the product, with no doubts about the content to 
be consumed. This is to ensure that the informa-
tion regarding composition, use, and disposal are 
adequate, visible and, above all, comprehensible. 
Both complement each other and work together. 
Thus, good packaging should be pleasant, attrac-
tive and meet consumer needs [24], [39].
MORE ON PRODUCT COMMUNICATION
The communication of the packaging has 
verbal and non-verbal messages. The image can 
illustrate an oral text or the verbal text can clarify 
the picture in the form of a commentary. In both 
cases, the image seems not to be sufficient without 
the text where the larger context of the picture is 
the verbal language [71]. The composition between 
verbal and nonverbal language is essential for good 
communication. Symbols can be exploited to rein-
force a practice or an intention, as in the case of the 
recycling symbol in bioplastic and aluminum pack-
aging, among others.
According to Santos & Castro [72], packaging 
is a capable vehicle of organizing a communications 
system since it has the facility of producing inputs, 
transformed into outputs later. These decisions are 
the acquisition of the product, use, reuse or disposal. 
The communicative capacity of packaging has two 
communicative functions. The first is presenting 
it and identifying it, and differentiating it from its 
competitors (through form, color, texture, material, 
and so on.). The second function is providing an 
added value information on the product and making 
it desirable, stimulating its purchase and contribut-
ing to the sale of other products of the same family.
The efficiency of a package goes beyond the 
product it presents, but also worrying about the 
composition of the packaging, the design, and the 
functionality. According to the Brazilian Packaging 
Association, there are at least seven types of plastic 
packaging that determines its useful life and its 
reuse process, as Figure 4 shows.
These symbols may be clear to producers, to 
industry, but is it the same for the end consumer? 
Often reduction of ambiguity is essential when it 
comes to product communication. Especially the 
very attributes of communication according to 
Cervera Fantoni [73] is considered:
• Perception: it is the capacity of the packag-
ing to be perceived clearly;
• Differentiation: once observed, the packag-
ing should be differentiable amidst the visible satu-
ration in the product supply;
• Identification: the consumer should easily 
associate the continent (packaging) with the 
content (product);
• Mirror function: just as advertising creates 
‘styles and behaviors’ that identify the product with 
the consumer, packaging reinforces this mirroring 
trend, which translates into increased sales;
• Argumentation: it is necessary to commu-
nicate and make evident the qualities and positive 
values that are intended to ‘sell’ (quality, safety, 
comfort, tradition, craftsmanship, nature, ecology, 
Fig. 4: Recycling symbols printed on the plastic 
packaging.
Source: Plastics Industry Association.
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exclusivity, luxury, price advantage, social 
prestige, and so on);
• Information: it is important to report 
clearly and comprehensively to meet the needs of 
an increasingly demanding consumer. The infor-
mation should include those of mandatory type 
(which are in the laws), the voluntary ones (that 
improve the information to the consumer) and the 
promotional type (that stimulate the sales);
• Seduction: it is the capacity to fascinate 
and activate incitement to purchase the product.
These attributes assist in the realization of the 
communication process since the receiver/consumer 
will make the decision from them. Moreover, these 
attributes reinforce the role of good product com-
munication as an essential element of education, 
since it is from the information contained in the 
packaging that reinforces certain actions, such as 
correct disposal.
The transmission of truthful information 
(which must contain all essential information for the 
proper and safe use of the product),sincerity (not to 
confuse consumers), understandable (a very special-
ized vocabulary or very vague should not used) and 
complete (should explain everything that would be 
useful for a consumer to know about a product eval-
uation and its performance) are fundamental [74].
The European Union and the United States have 
proposed some labels for bioplastic packaging as 
an alternative to the communication between pack-
aging and people. Table 3 shows them with a brief 
explanation on their coverage.
The adoption of these labels is not broad, but the 
effort in these propositions that can serve as a basis for 
use in other countries, such as Brazil and others devel-
oping countries, is relevant. The labeling system is one 
of the possibilities to improve the process of communi-
cation between people and packaging. It is emphasized 
that there are many symbols and labels, so there is a need 
for a global symbol system that is as simple and clear 
as possible to facilitate the process of communication.
DISCUSSION OF THE RELATION-
SHIP BETWEEN COMMUNICATION 
AND PACKAGING
Based on the revised literature, it was realized 
that one of the possibilities to minimize the envi-
ronmental impacts would be the replacement of the 
polymer from non-renewable sources of energy by 
the bioplastic that comes from renewable sources of 
energy. However, it is essential that the citizen knows 
how to carry out the correct disposal of this pack-
aging, and therefore the discussion about communi-
cation is necessary for this context. This is because 
there are no significant advances in the identifica-
tion of bioplastic packaging worldwide, except the 
European Union and the U.S. that progressed in the 
discussions on packaging identification.
The use of bioplastic in packaging and its 
correct destination by consumers should minimize 
the environmental impacts since this material 
has a return possibility in this productive chain. 
Moreover, even if the packaging is destined to a 
place not indicated, as the open dumps, the decom-
position process of the bioplastic has less negative 
impact compared to the traditional polymer.
Figure 5 shows the conceptual scheme of the 
relationship between bioplastic packaging and com-
munication. The proposal of this scheme visually 
guides the reader in the discussions proposed in this 
article, and mainly presents the solutions focused 
on the communication and use of bioplastics.
The current and unsustainable cycle guides a 
large part of the world’s population, where there is 
the cycle of the use of non-renewable sources for 
the production of polymers that generate greater 
negative environmental impact resulting from the 
incorrect destination by the consumers of that pack-
aging. Thinking of a more efficient communica-
tion process, such as the introduction of labels on 
the packaging that can inform the consumer about 
the composition of the packaging and its correct 
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Table 3. Specific labels for Bioplastics in the European Union and the United States.
Source: Prepared by the authors based on European Bioplastics [11].
Specific Labels for 
Bioplastics
Association Chimie Du Végétal biobasedlabel
The biologically-based ACDv label represents the biologically-based mass 
content of a material or product, not only the biologically-based carbon 
content but also other chemical elements (in percentage).
Din Certco biologically based certification
Biologically based certification system. The method 14C measure the 
biologically-based carbon content in a product in a proportion of the total 
carbon in the product.
OKbiological basis
OKbiological basis is a certification system that checks the material 
composition of a product. The method of measuring the biologically-based 
carbon 14C substantiate labeling and certification scheme; its presentation 
comes in the percentage of the total carbon contained in the product/material.
OK biodegradable soil
Products completely biodegradable in the ground has this label.
OK biodegradable water
Products with this certificate biodegrade in a natural freshwater environment. 
It does not automatically guarantee biodegradation in marine waters.
OK compost
Ensures compliance with the European standard for composting in industrial 
composting facilities.
Seedling
Composting and certification label manage by independent institutions 
Din Certco and Vinçotte.
BioPreferredlabel 
The US Department of Agriculture certifies bio-based labeling; it assures the 
consumer a verified amount of renewable biological ingredients in a product 
or package.
Carbon Footprint of Products(CFP)
This system shows the carbon footprint of the products in the package, 




The generic symbol used to inform on-site recycling systems or to show 
recycled content. It indicates the recycled possibility of a product. This 
symbol does not mean that the product is certified.
International Sustainability and Carbon Certification System (ISCC)
Based on the European Renewable Energy Directive, initially focusing on 
biofuels. ISCC recently introduced a new certification system for food, 
animal feed, technical/chemical (for example, bioplastics) and other forms 
of bioenergy (for example, solid biomass).
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destination, there is the proposal of the ideal and 
sustainable cycle. In this cycle, bioplastic produc-
tion uses the renewable sources. Therefore the 
packaging would be better identified, and conse-
quently the consumer would be able to collaborate 
in this process making it with less negative envi-
ronmental impact. This conceptual scheme can be 
applied to the circular economy view, principally in 
the two points of the Lieder & Rashid [53].These 
two points are: in the scarcity of resources, since 
the planet has finite resources and a constant cycle 
is needed, and in the environmental impact given 
that the minimum impact is desirable in all nations.
FINAL CONSIDERATIONS
All through, this article addressed the history 
and development of packaging, its importance in 
industries, commerce, and society. Also the study 
shows the high impact that packaging brings, espe-
cially to the environment. One of these problems 
involves inappropriate post-consumer destina-
tion. In this way, the management of solid waste, 
mainly from plastic packaging, has a greater com-
plexity of final disposal due to its great polymer 
composition, as well as low recycles rates, and 
when it goes to landfills, it endures a long decom-
position process. Thus, bioplastics come as alterna-
tives to conventional plastics because they decom-
pose quickly, which on the long run results in 
fewer negative impacts and contributing to a more 
circular economy. However, it is required that the 
material properties such as barrier properties and 
convertibility should be improved. Poorer barrier 
properties will lead to a shorter shelf-life and that is 
not desired, since food loss is at least as big global 
problem as packaging waste.
It is worth mentioning that Brazil still allocates 
little waste to the sorting of recycling, necessitat-
ing an efficient management linked to an environ-
mental education in such a way that people can 
feel part of the process - shared responsibility [6]. 
Fig. 5: Conceptual scheme of the relationship between bioplastic packaging and communication.
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Thus packaging can contribute to improving this 
scenario involving solid waste management since 
it has several functions. The functions are: pro-
tection/preservation, promotion/marketing, con-
venience/comfort, unitization/apportionment, 
handling/distribution, waste reduction/reuse of by-
products, containment, appearance, logistics/mar-
keting, innovation, and mainly dealt with in this 
study, information/ communication.
Communication, whether in plastic or bioplas-
tic packaging, must be an agent of environmen-
tal education. Consequently, it should promote the 
main essential actions in people that is the non-
generation, reduction, reuse and recycling of solid 
waste, thereby generating a cycle of solutions to 
the problems presented previously and enabling 
education towards sustainability and circularity of 
resources and economy.
This paper is conceptual and introduces the 
relation of communication and packaging. The 
main limitation is the keyword used on literature 
searches that may exclude some potential papers. 
Futures studies should identify the implications 
for the companies that produce packaging in the 
adoption of new labels, discussions on public 
policies and the impact that such communicational 
actions will have in society and the economy This 
should be beside studies that involve scenarios pro-
jections based on information from this produc-
tion chain. These new studies should also focus on 
emerging markets, like Latin America.
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